Major Mental Disorders and Behavior
161
EXTRANEURONAL METABOLISM
DA-SENSITIVE ADENYLATE
(POSTSYNAPTIC \     CYCLASE RECEPTOR
AMP
ACTIVE REUPTAKE
OF NEUROTRANSMITTER
FIGURE 9-1 Idealized representation of a dopaminergic synapse. Dopamine (DA) is synthesized in two steps from the amino acid tyrosine and then stored in synaptic vesicles. An action potential depolarizes the presynaptic membrane, resulting in the release of dopamine into the synaptic cleft. The neurotransmitter then interacts with specific postsynaptic receptors, initiating a complex series of events that includes changes in membrane permeability to specific ions and cyclic AMP (cAMP) formation. The latter, in turn, facilitates other intracellular processes. There also is some evidence for presynaptic receptors, which may alter dopamine synthesis as a function of synaptic activity. The neuronal signal is terminated when dopamine is cleared from the synaptic cleft, primarily through an active reuptake mechanism that returns it to the presynaptic terminal, where it is either metabolized by mono-amine oxidase (MAO) or restored in vesicles for future use. Reproduced with permission of authors from Barchas et al. (1978). Copyright © 1978 by the American Association for the Advancement of Science.
Depending on the synapse, the neurotransmitter may either excite or inhibit activity of the neuron on which it acts. The signal, once sent, must end rapidly; signal termination is accomplished by removing the transmitter from the synaptic cleft. As with several other transmitters, dopamine has a specific reuptake mechanism that rapidly returns most of it to the presynaptic terminal, where it is stored again in vesicles for later use or destroyed enzymatically.
A number of other important neuroregulators are thought to act as neurotransmitters in some parts of the brain and peripheral nervous system, including serotonin, norepinephrine, gamma-aminobutyric acid (GABA), and acetylcholine. Each has comparable systems of synthesis, storage, release, and inactivation. All of those mentioned have been implicated in hypotheses about major mental disorders.ynaptic cleft. The neurotransmitter then diffuses across this gap and interacts with specific membrane receptors on the postsynaptic side in a "lock and key" fashion. Interaction with postsynaptic receptors probably produces conformational changes in the receptor that result in a number of changes in the postsynaptic neuron. There also appear to be presynaptic receptors for dopamine that may form part of a feedback loop to regulate neuronal activity.tobloom, A. L, Heller, D., Weber, F. T., Gonzalez, R., Grgic, A. Regional services for children and youth with diabetes. Pediatrics 60:' 498, 1977.
